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As might be expected, a considerable proportion (43 0/ ) of the patients had associated injuries which varied from extensive soft tissue lacerations to fractures of long bones or skull injuries, depending on the cause of the trauma. Immediately, therefore, the importance of the surgical aspect of the dental treatment becomes apparent. It has been the effort, of the Unit to work out the most suitable plan of treatment so that none of the lesions should be neglected at the expense of others, and especially that the patient should not be overtreated. As an example one might cite the advantages of interdental eyelet wiring as an efficient first aid or temporary measure in a patient with a fractured femur in whom as little disturbance as possible is advisable in the early stages. Later more elaborate forms of fixation might be used.
Sex and age (Males, 101; Females, 18) . These varied in age from 6 to 72 and the distribution of age-groups is shown in fig. 1 .
As would be expected, the highest incidence is among fit young men on active service between 18-35, but there is a secondary rise among older people due to bombing of the civilian population. Most of these occurred in patients sitting quietly at home, and again, in many, associated injuries were common. As opposed to the relatively small group of cases (18) in which blows, kicks and falls were responsible for the injury which was usually of a localized, uncomplicated typeby far the majority were the result of extreme violence. Thus bomb and mine explosions and penetrating missiles accounted for 54 (45 %), producing in many severe facial injuries with localized but severe bony damage, while the collapse of buildings when the patient was struck by a mass of masonry, or hurled head first on to it, produced 16 (13%). In a high speed war it might be expected that head-on crashes in aeroplanes, motor cars n_s*s D 
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Here again the excessive violence of the trauma tended to produce a much more severe bony injury than one encounters in civil life, though it might be said that the specialized nature of a maxillo-facial unit would naturally attract the more severe type of case. 70% of the mandibular fractures were either double, multiple or comminuted, and 12% sustained such a bony loss that a bone graft has been, or will be, necessary. In considering the situation of the fractures it is of interest to note the very high incidence of unilateral and bilateral condylar fractures, a great many of which resulted from heavy, unexpected blows on the point of the jaw. Apart from this, the distribution and combination of the fracture lines followed that generally known to be common. Fractures These were almost always due to head-on crashes and other forms of extreme violence. As will be pointed out later, they form a difficult group, for they are commonly associated with severe neurological and other injuries, so that treatment must often be delaved until the general condition of the patient improves. As displacement and impaction in these fractures is always the result of the trauma and is not due to muscular pull, satisfactory operative reduction is not always possible. This is particularly true of bilateral maxillary and the so-called "middle third facial" fracture, in which the entire nasal maxillary compound is crushed or thrust bodily backwards into the face.
Examination.-After careful clinical examination of the entire bony structure of the face, X-rays are taken to confirm the findings. These include antero-posterior and lateral view of the head, rotated views of the lower jaw to include the temporo-mandibular joints, supplemented if necessary by dental films. At the same time 300 and 90°occipitomental views are used to estimate nasal, malar and maxillarv fractures and displacements.
Immediate treatment of acute facial injuries complicating fractutred jaws.-The initial treatment of the soft tissue injury differs considerably from that adopted in similar injuries in other parts of the body where radical excision of the damaged tissues and removal of all foreign bodies is essential at the earliest possible moment to avoid sepsis 
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Section of Odontology 271 and gas gangrene. The good blood supply of the facial tissues and jaws and their wellknown resistance to infection allow considerably greater latitude, and it cannot be denied that early suture of the soft tissues and immobilization of the jaw fragments will give the best results.
In war time the high incidence of associated soft tissue injuries makes it essential that some rules should be laid down with regard to their immediate surgical treatment, consistent with the adequate handling of the underlying fracture. In the Unit the two problems are considered at the same time, the plastic surgeon dealing with the facial injury, the dental surgeon making impressions, localizing fragments and preparing and adjusting splints. 5 and 6. 5 and 6.-Compound comminuted fracture right molar region with external wound.
Extensive loss of bone and soft tissue. Teeth and bone fragments removed (non-viable).
Mucous membrane sutured to skin edges round bone ends. Major fragment splinted to maxilla. Rapid healing with large defect. Will require soft tissue plastic repair and bone graft to lower jaw. Section of Odontology 273 may have been ground in. Non-viable pieces of bone only are removed, and extreme conservatism is practised in regard to any pieces which have the slightest chance of survival. Excision of wounds is unnecessary except for the removal of non-viable tissue or to make accurtte suture of severely damaged skin edges possible. Suture can be performed up to twenty-four hours, but after that it is probably inadvisable for the risks of sepsis rise steeply. After this time the wounds should be packed open with saline gauze which is changed frequently (fig. 2 ).
(b) Wound tenision.-The mechanical possibilitv of wound suture largely depends on whether or not tissue has been lost, and the amount of this should be carefully estimated.
If it is such that undesirable tension is produced and especially if the displacement of the fragments is perpetuated or increased, it should not be attempted. It is remarkable how well a facial wound, packed widely open with saline gauze, will heal in the absence of all tension, and how rapidly a breakdown will occur under the reverse conditions. Comparatively little scar results from the former procedure, but the subsequent removal of the marks of badly placed sutures which have cut in is far from easy. In full thickness losses of the cheeks, including bone, it is better to suture the mucous membrane of the buccal surface to the skin edges round the bone ends in such a way that the bone is protected and the raw surface exposed to infection is reduced to a minimum. Conservative treatment of this type is essential if deformities difficult to cure later are to be avoided ( fig. 2a ).
(c) Drainage.-All compound injuries of the jaws associated with external wounds should be adequately drained at whatever time they are seen. Delay in healing is often due to inadequate initial drainage. The drain should be in a dependent position and preferably a rubber tube of sufficiently wide bore to allow frequent irrigation and to obviate blocking. A gauze wick is unsatisfactory, for it simply dams up the drainage hole. Shepherd has devised a most effective method of saline drip irrigation through a catheter into those gunshot wounds of the jaws with small points of entry and exit, but severe damage within the mouth, in which dependent drainage is not easy. The saline is run in from time to time from a thermos flask type of irrigator above the patient's head, controlled by the patient himself ( fig. 3 ).
TREATMENT OF THE FRACTURES
(1) Mandible With the completion of the soft tissue suture by the plastic surgeon in those fractures requiring it, the patient is then handed over to the dental surgeon. The ideals to be aimed at are the permanent immobilization of the fragments and the clearing up of sepsis in the fracture lines. It is unnecessary to describe here first-aid methods of treatment which a special centre of this nature would rarely employ, though it might be said that cases have many times been admitted so efficiently immobilized by eyelet or other wiring methods that it has been unnecessary to make any alterations. A survey of the types of treatment used in the Unit would show that cast metal cap splints have proved the most satisfactory form of immobilization and are used in the vast majority of cases (71%).
Methods of immobiliZation.-(1) Interdental eyelet wiring. This has occasionally been used with satisfaction, particularly if the fracture is of moderate severity, and there is a good complement of teeth. It fails, however, in severe injuries and particularly where the fragments contain few sound teeth ( fig. 4 ).
(2) Intermaxillary arch wiring. Various modifications of this, such as Winter's studded arch wires and plain stout wires attached to rings cemented to the teeth have also been used and are still on trial ( fig. 5 ).
(3) Cast metal cap splints. These remain the method of choice for the following reasons (figs. 6, 7, 8): (a) They give positive fixation and stable immobilization; (b) they can be modified in so many ways that they are applicable to practically all except edentulous cases; (c) there are no wires to break or readjust, and the patient can be safely sent home during the convalescent period; (d) in certain fractures of the lower or upper jaws a single rigid splint is sufficient and mastication can be carried on throughout treatment; (e) with the incorporation of locking devices, flanges, hooks, &c., many problems difficult of solution with wiring methods can be successfully overcome; (f) the 274 Proceedings of the Royal Society of Medicine 22 occlusal surfaces of the splint can be cut away to bring the upper and lower teeth in actual contact if desired. There is some evidence that this is not altogether desirable; (g) cap splints well applied do not harm the teeth or gums.
(4) Gunning type splints. These are used in edentulous jaws. Circumferential wiring has not so far been used. Conztrol of sepsis.-Teeth in the fracture lines are removed, especially those vith broken and septic roots. There are some notable exceptions. Where only one tooth remains on a fragment it should be retained as long as it is of value in immobilizing the fragment.
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Section of Odontology 275 Later it can be removed. Unerupted third molars lying in fracture lines are best left until sufficient consolidation has occurred to make removal safe. If it is thought that the removal of a tooth in the fracture line will be attended by further trauma, it is possible to devise a cap splint which can exclude the offending tooth. After the application of the splint it can be cut out without further disturbance.
Mention has already been made in regard to conservatism in the removal of bone fragments. But in those cases with extensive loss of bone, in which grafting is inevitable, one might be more radical in the removal of bone fragments which serve no useful purpose in the subsequent grafting operation. Careful irrigation of the fracture cavity and a rigid toilet of the mouth is essential if sepsis is to be prevented. Food must not be allowed to collect between the bone ends. Submandibular drainage is rarely necessary in simple fractures, but is always carried out where penetrating wounds have occurred, usually with comminution. Removal of sequestra.-During the period of immobilization, and particularly in comminuted fractures with perforating wounds, sequestra are extruded. If a purulent discharge persists beyond six to eight weeks, the fracture cavity should be gently curetted, and any dead fragments of bone removed. This may be repeated if sequestration is not complete. In simple fractures the splints are removed after four to six weeks and the mandible tested for union. They are reapplied for a further four weeks if this is not sufficient. Consolidation may take a considerable time (three-four months) in perforating wounds with extensive comminution, but eventually occurs. (2) Maxilla Sin'ce the degree and direction of displacement of maxillary fractures are directly Telated to the severity and direction of the blow producing them, and are not related to mruscle action, early disimpaction a'nd immobilization of the fragments is essential. The responsibility for forcible manual reduction of these fractures has rested with the plastic surgeon, who should be able to hand the case over to his dental colleague with the fragments repositioned and ready for splinting in normal dental occlusion. Partial alveolar fractures and complete and unilateral maxillary fractures can, as a ruIe, be -disimpacted with the fingers and returned to position, after which they are immobilized by means of a complete cap splint uniting the broken to the sound side.
Bilateral maxillary fractures constituite a much more serious problem. Here a variety of conditions may be encountered (a) The hard tooth-bearing alveolar segment, including the entire palate, may be sheered away from the lighter antral maxillary superstructure, and either impacted into it to produce an open bite, -or forced backwards so that the lower teeth overlap the uppers. 'Median separation of the halves of the palate sometimes occurs. Occasionally the antral superstru'cture is so crushed that the tooth-bearing segment " floats ", and is attached only by soft tissue to the face.
(b) The entire: middle third of the face, including the nasal bones and maxillae, is -thrust bodily backwards between the malar bones into the ethmoid region to produce the well-knou-n " dish face " deformity.
It is of extreme importance that fractures of these types should be disimpacted at -once, for if consolidation occurs, replacement is extremely difficult. It can be effected by gripping the maxillary alveolus with special forceps, and by rocking and rotatory movements disimpacting it sufficiently to bring it forward until the teeth occlude correctly. In the "middle third s crush fracture the disimpaction of the nasal bones must also be carried out. Section of Odontology 281 Immobilization in all fractures of this type depends on finding a point of resistance upon which to splint within the bony facial structure or if none is available, creating one by external means. Thus moderate displacements of the maxillary arch can, after replacement, be splinted to the lower teeth with full upper and lower cap splints ( fig. 9 ).
Elastic traction is of use in making minor adjustments in position. If the maxilla is very loose and the antral superstructure is intact, upward traction with a Kingsley type splint and plaster head cap is advisable, but if even this point of resistance is lost where the antra are crushed, the rigid type of external fixation and head gear is essential (figs. 10 and I Oa). (a) In the lower jaw this is a c,qmparatively easy matter and can be accomplished by passing a Gigli-saw round the site of fracture and dividing the jaw transversely.
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FIG. iI.-Gunshot wound, right temporal region with loss of right condyle. Plastic repair by swinging flaps and coincident control of lower jaw by cap splints and elastic to prevent sleving to the right until consolidation effected.
(b) The secondary or delayed replacement of the fractured and retroposed maxilla can be extremelv difficult. The best results are obtained where the tooth-bearing segment alone is transversely fractured. An operative approach to the ftacture lines is made through the upper buccal sulcus. These are divided with chisel and hammer, and an attempt made to cut through the fibrous adhesions uniting the upper and lower segments. If the two segments are sufficiently loosened to allow the lower one to come forward, external elastic traction can then be applied to retain the teeth in the over-bite position. 'When occlusion is satisfact'ory the teeth are locked together with full upper and lower cap splints. Where the entire middle third of the face is retroposed, including the lower maxillary tooth-bearing segment, it may be possible by direct external traction, using a weight and pulley, to adv&nce the jaw. Soft tissue deformities.-These may entail the simple removal of scars or the most complicated procedures for the repair of extensive soft tissue los'ses. Operations are, as a rule, undertaken when the fracture is soundly healed and the patient has had a period of convalescence to enable resolution to occur. For the most part these operations have little bearing on the dental problems under review. Operation for microstoma resulting from burns have, however, occasionally been necessary in order to enable the dentist to work at all (figs. 11 and 12). Almost all cases which have been bone grafted fall into this category. It becomes necessary then to deepen the upper or lower buccal sulci bv dividing'the adhesions between the lips and alveolar surfaces and to line the resultant cavity wsith a skin graft.
Splints adapted to suit special circumstances are made to carry a tray which supports the stent mould, which in turn presses the graft firmly into the cavity.
Well-fitting dentures can be applied as soon as the graft is well established. Under no circumstances during the contraction phase should the cavity be allowed to remain without the retention block in situ for more than a few minutes, or rapid and irretrievable contraction will take place. The contractile phase lasts usually from. four to six months (figs. 13 and 14).
Trismus.-A few cases of mandibular fractures develop trismus, particularly those high condylar lesions involving one or both temporo-mandibular joints. The circumstances which produce ankylosis of the joints are not quite clear, for it has occurred even when In the early stages an exerciser of the type shown is used to keep constant pressure against temporal muscle pull, and maintain a fuill range of mnovement. If this fails it becomes necessary to resect one or both condyles, including half an inch of the mandibular neck to form a false joint. The jaws are fixed together.for one week, after which the exerciser is used to regain movement. The amount of elastic traction used on the exerciser should not be too great or applied too early, for it is easy to thrust the shortened mandibular neck up into the glenoid cavity with resultant open bite due to gagging of the third molar teeth ( fig. 15 ).
Apart from the question of trismus, condvlectomy has been performed once for severe persistent pain, of a neuralgic type, caused by a fractured and dislocated right condyle,
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in which the head lay medial to the neck in the pterygoid fossa, and united to its inner aspect at right angles to the axis of the ascending ramus.
Bone grafting of the nmadible.-Extensive losses of the mandible have been seen from gunshot wounds and high explosive fragments. 12% of the cases so far treated have been, or will be, bone grafted. In general a gap of 1 cm. uncrossed by periosteum and without FIG. I5.-I. Right condylar fracture from bomb fragment, passing from left to right. 2, 3 and 4. Seen one month later ith trismus and open bite. Bomb fragment had damaged left temporomandibular joint in addition to fracturing right condyle. Treatment: Bilateral condylectomv and nmovement. ; and 6. Dentures fitted and movement after operation. intervening viable bone fragments will result in non-union. In those cases in which there is no doubt that a bone graft will be required there is little to be gained by attempting to save small pieces of bone between the major and minor fragments. Time is saved and the subsequent operation made easier, if the problem is reduced to the simple one of 
